Glyburide but not ciglitazone enhances insulin action in the liver independent of insulin receptor kinase activation.
To test the hypothesis that sulfonylureas enhance insulin action by activating the insulin receptor tyrosine kinase, the effects of glyburide, a second generation sulfonylurea, and ciglitazone, a nonsulfonylurea hypoglycemic agent, were determined in primary cultures of rat hepatocytes on insulin action and insulin receptor structure and function. Twenty hours of preincubation with glyburide (1 microgram/mL) resulted in increased insulin (1 X 10(-7) mol/L) stimulation of [14C] acetate incorporation into lipids and [14C] alpha-aminoisobutyric acid uptake without any change in basal activity. Ciglitazone (1 microgram/mL) was without any effect. Glyburide's actions were mediated without altering the following: (1) 125I-insulin binding; (2) the electrophoretic mobility of the affinity labeled alpha-subunit or the autophosphorylated beta-subunit of the insulin receptor; and (3) the insulin-stimulated insulin receptor kinase activity using histone or the beta-subunit of the insulin receptor as phosphoacceptors. These data suggest that the action of sulfonylureas is distal to the insulin receptor tyrosine kinase. Ciglitazone in vitro is ineffective in the liver, which suggests the peripheral tissues as the possible site of action.